Review/Other-Dx N/A To review serum biomarkers and imaging tests for the early detection of ovarian cancer and provide an outlook on the potential improvements in these noninvasive diagnostic tools that may lead to successful implementation in a screening program.
TVUS is an already established first-line imaging modality in the diagnostic work-up of ovarian lesions and is therefore widely available. TVUS costs less than other imaging modalities, has reasonable diagnostic performance, and has the potential for improving sensitivity and specificity with the application of molecularly targeted microbubbles. These facts render US the most likely imaging tool to be successful for screening purposes. Mortality data were collected by the National Center for Health Statistics. In 2017, 1,688,780 new cancer cases and 600,920 cancer deaths are projected to occur in the United States. For all sites combined, the cancer incidence rate is 20% higher in men than in women, while the cancer death rate is 40% higher. However, sex disparities vary by cancer type. For example, thyroid cancer incidence rates are 3-fold higher in women than in men (21 vs 7 per 100,000 population), despite equivalent death rates (0.5 per 100,000 population), largely reflecting sex differences in the "epidemic of diagnosis." Over the past decade of available data, the overall cancer incidence rate (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) was stable in women and declined by approximately 2% annually in men, while the cancer death rate (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) declined by about 1.5% annually in both men and women. From 1991 to 2014, the overall cancer death rate dropped 25%, translating to approximately 2,143,200 fewer cancer deaths than would have been expected if death rates had remained at their peak. Although the cancer death rate was 15% higher in blacks than in whites in 2014, increasing access to care as a result of the Patient Protection and Affordable Care Act may expedite the narrowing racial gap; from 2010 to 2015, the proportion of blacks who were uninsured halved, from 21% to 11%, as it did for Hispanics (31% to 16%). Gains in coverage for traditionally underserved Americans will facilitate the broader application of existing cancer control knowledge across every segment of the population. Review/Other-Dx N/A Emerging studies that carefully examine the fallopian tubes suggest a high frequency of early cancer in the fimbria in unselected women with ovarian and peritoneal serous carcinoma, raising the distinct possibility that a significant proportion of these tumors have a fimbrial origin. The evidence for these discoveries and their relevance to serous cancer classification, early detection and prevention are addressed in this review.
A model for pelvic serous cancer is proposed that takes into account five distinct variables which ultimately impact on origin and tumor distribution: 1) location of target epithelium, 2) genotoxic stress, 3) type of epithelium, 4) mitigating genetic factors, and 5) tumor spread pattern. Pilot randomized trial to assess multimodal screening with sequential CA 125 antigen and US.
Of 468 women in the screened group with a raised CA 125, 29 were referred for a gynaecological opinion; screening detected an index cancer in 6 and 23 had false-positive screening results. The PPV was 20.7%. During 7-year follow-up, 10 further women with index cancers were identified in the screened group and 20 in the control group. Median survival of women with index cancers in the screened group was 72.9 months and in the control group was 41.8 months (P=0.0112). The number of deaths from an index cancer did not differ significantly between the control and screened groups (18/10,977 vs 9/10,958, relative risk 2.0 [95% CI, 0.78-5.13]). Results show that a multimodal approach to ovarian cancer screening in a randomized trial is feasible and justify a larger randomized trial to see whether screening affects mortality. Prospective randomized controlled trial of ovarian cancer screening to establish an improved strategy for the early detection of cancers.
27 cancers were detected in the 41,688screened women. 8 more cancers were diagnosed outside the screening program. Detection rates of ovarian cancer were 0.31 per 1,000 at the prevalent screen and 0.38-0.74 per 1,000 at subsequent screens; they increased with successive screening rounds. Among the 40,779 control women, 32 women developed ovarian cancer. The proportion of stage I ovarian cancer was higher in the screened group (63%) than in the control group (38%), which did not reach statistical significance (P=0.2285). The rise in the detection of early-stage ovarian cancer in asymptomatic postmenopausal women is not significant, but future decisions on screening policy should be informed by further followup from this trial. Among 34,261 screening arm women without prior oophorectomy, compliance with screening ranged from 83.1% (T0) to 77.6% (T3). Screen positivity rates declined slightly with TVUS, from 4.6 at T0 to 2.9-3.4 at T1-T3; CA 125 positivity rates (range 1.4%-1.8%) showed no time trend. 89 invasive ovarian or peritoneal cancers were diagnosed; 60 were screen detected. PPV and cancer yield per 10,000 women screened on the combination of tests were similar across screening rounds (range 1.0%-1.3% for PPV and 4.7-6.2 for yield); however, the biopsy (surgery) rate among screen positives decreased from 34% at T0 to 15-20% at T1-T3. The overall ratio of surgeries to screendetected cancers was 19.5:1. 72% of screendetected cases were late stage (III/IV). Through 4 screening rounds, the ratio of surgeries to screen-detected cancers was high, and most cases were late stage. However, the effect of screening on mortality is as yet unknown. 
Meta-analysis 83 articles
To compare value of current diagnostic strategies in assessment of changes in posttest probability of ovarian cancer when menopausal status and combination and sequence of diagnostic imaging tests are considered.
Prevalence of ovarian cancer was 8.75% in premenopausal women and 32.40% in postmenopausal women with an ovarian mass. After characterization with initial gray-scale US, posttest probability in pre-and postmenopausal women changed, respectively, to 25% and 63% for indeterminate results and to 2% and 7% for benign results. Subsequent use of combined gray-scale and Doppler US, CT, or MR imaging had significant higher positive and lower negative posttest probability than did use of gray-scale US alone. In women with an indeterminate initial US result, posttest probability decreased after secondary testing with benign results for all imaging modalities to 2% in premenopausal women and to 8%-10% in postmenopausal women. After secondary testing for suspicious lesions, posttest probability increased more after nonenhanced (premenopausal women, 70%; postmenopausal women, 92%) or contrastenhanced MR imaging (premenopausal women, 80%; postmenopausal women, 95%) than it did after combined gray-scale and Doppler US (premenopausal women, 30%; postmenopausal women, 69%) or CT (premenopausal women, 38%; postmenopausal women, 76%) (P < .001). Review/Other-Dx 2869 women To determine the prevalence, work-up, and outcomes of indeterminate adnexal masses identified at low-dose unenhanced computed tomography (CT) in asymptomatic women age 50 and older undergoing colonography screening.
M

ACR Appropriateness
One hundred eighteen women (mean age, 56.2 years), representing 4.1% of the screening cohort, had an indeterminate adnexal mass (108 unilateral, 10 bilateral; mean size, 4.1 cm) at prospective CT interpretation. A total of 80 women underwent some combination of further imaging evaluation (n = 76) (transvaginal ultrasonography [n = 71], pelvic magnetic resonance imaging [n = 7], contrast material-enhanced CT [n = 7]) and/or surgery (n = 26). Mean serum CA-125 level in 33 women was 12.8 U/mL; levels were normal (<35 U/mL) in 32 (97%) cases (range, 3-26 U/mL) and mildly elevated (41 U/mL) in one case. Final pathologic findings of surgically excised lesions were cystadenoma or cystadenofibroma (n = 14; 11 serous, three mucinous); nonneoplastic cysts (n = 5; two endometriomas); mature teratoma (n = 3); hydrosalpinx (n = 2); fibroma (n = 1); and benign Brenner tumor (n = 1). 
Meta-analysis 57 articles
To systematically review the existing literature in order to determine the optimal strategy for preoperative identification of the adnexal mass suspicious for ovarian cancer.
Four meta-analyses and 53 primary studies were included in this review. The diagnostic performance of each technology was compared and contrasted based on the summary data on sensitivity and specificity obtained from the meta-analysis. Results suggest that 3D ultrasonography has both a higher sensitivity and specificity when compared to 2D ultrasound. Established morphological scoring systems also performed with respectable sensitivity and specificity, each with equivalent diagnostic competence. Explicit scoring systems did not perform as well as other diagnostic testing methods. Assessment of an adnexal mass by colour Doppler technology was neither as sensitive nor as specific as simple ultrasonography. Of the three imaging modalities considered, MRI appeared to perform the best, although results were not statistically different from CT. PET did not perform as well as either MRI or CT. The measurement of the CA-125 tumour marker appears to be less reliable than do other available assessment methods. Similar proportions (4.8%-5.0%) of women in each group had abnormal screening results. Higher-risk women were more likely than lower-risk women to undergo biopsy after a positive screen. Screening identified 43 invasive ovarian cancers. The PPVs for abnormal screening results were 0.7% in average-risk, 1.3% in moderate-risk, and 1.6% in high-risk groups; one ovarian cancer occurred among the breast cancer survivors. The PPVs for postbaseline abnormal screening results were also higher in the higher-risk groups. The PPVs did not significantly differ across risk groups. Probabilities of abnormal annual CA 125 and TVUS screens were similar across groups based on family history of breast or ovarian cancer. However, ovarian cancer was more likely to be diagnosed after an abnormal screening result among women at higher family history-based risk than among women at lower risk. 
Observational-Dx
women
To determine whether annual screening reduces ovarian cancer mortality in women with a family history of breast or ovarian cancer.
There was no significant difference in overall mortality or disease specific mortality between the two arms. Ovarian cancer was diagnosed in 48 patients in the screening arm and 44 patients in the usual care arm. Screened patients were more likely to be diagnosed at an earlier stage than usual care patients. Patients in the screening arm diagnosed with ovarian cancer experienced a significantly improved survival compared to patients in the usual care arm; relative risk 0.66 (95% CI, 0.47 to 0.93). Evidence Table Key Study Quality Category Definitions  Category 1: The study is well-designed and accounts for common biases.
 Category 2: The study is moderately well-designed and accounts for most common biases.  Category 3: There are important study design limitations.
 Category 4: The study is not useful as primary evidence. The article may not be a clinical study or the study design is invalid, or conclusions are based on expert consensus. For example: a) the study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book chapter or case report or case series description); b) the study may synthesize and draw conclusions about several studies such as a literature review article or book chapter but is not primary evidence; c) the study is an expert opinion or consensus document.  M = Meta-analysis Dx = Diagnostic Tx = Treatment
